Characterization of the immunosuppressive effects of nitric oxide in graft vs host disease.
The generation of nitric oxide (.N = O) during in vitro assays involving lymphocyte-macrophage interaction can result in profound inhibition of lymphocyte proliferation. The present study examined whether .N = O synthesis plays a role in the suppression observed in immune function assays during graft vs host disease (GvHD). By using a parent to F1 model to induce GvHD (C57BL/6J to C57BL/6J x DBA 2J F1), a mild but transient increase in serum NO2- plus NO3- levels was observed on day 12 after inoculation. Resident peritoneal macrophages obtained from mice with GvHD demonstrated enhanced .N = O synthesis in response to LPS, compared with control F1 peritoneal macrophages. Similarly, when splenocytes from GvHD mice were cultured with Con A or LPS enhanced supernatant NO2- levels were observed, compared with control F1 mice. Addition of NG-monomethyl-L-arginine (NMA), a competitive inhibitor of .N = O synthesis, resulted in decreased NO2- levels and greatly enhanced proliferation in response to Con A. Addition of NMA to LPS-stimulated cultures did not enhance proliferation, perhaps as the result of the paucity of B cells in the GvHD population. LPS-induced .N = O synthesis by GvHD splenocytes was blocked by anti-IFN-gamma mAb, whereas Con A-induced .N = O synthesis was relatively unaffected by similar concentrations of anti-IFN-gamma mAb, suggesting different mechanisms of induction of .N = O synthesis. A proliferative response of splenocytes from mice with GvHD to third-party alloantigen was not detectable, even in the presence of NMA. The suppression observed when splenocytes from GvHD animals were added to control TNP-modified self cultures was partially reversed in the presence of NMA. These results demonstrate that .N = O synthesis in both splenocyte and peritoneal macrophage populations from GvHD mice is enhanced, revealing that in vivo priming of macrophages for .N = O synthesis occurs during GvHD. Some, but not all, in vitro tests of immune function by using GvHD splenocytes are suppressed by the generation of .N = O.